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(54) PRODUCTION OF OPTICAL WAVEGUIDE AND OPTICAL WAVEGUIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process 
capable of rapidly and easily producing an optical 
waveguide having low waveguide loss and excellent heat 
resistance and an optical waveguide by this process. 
SOLUTION: At least one of the lower clad layer 13, 
core portion 15 and upper clad layer in the process for 
producing the optical waveguide consisting of a 
substrate 12, the lower clad layer 13, the core portion 
15 and the upper clad layer are formed by means of 
applying a radiation curing compsn. and curing this 
compsn. by irradiation with radiation. The core portion 
15 is preferably formed by irradiating the thin film obtd. 
by application of the radiation curing compsn. with the 
radiation according to a prescribed pattern, thereby 
removing unexposed parts. The radiation curing 
compsn. preferably contains (A) at least one compd. 
selected from the group consisting of a specific 
hydrolyzable silane compd., its hydrolyzate and its 
condensate, (B) a photo acid generator and (c) a 
dehydrating agent. 
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2 3 0, £/c, Mxtf, Ii/^3-^y!i3-y 

OHO St SZ-6030,SH-6040, SZ-6 
0 7 0, SZ- 6 0 7 2, SZ- 6 0 7 5, SZ-60 
79, SZ-6 3 0 0, PRX11, PRX19, PR 
X2 4, AY 4 3- 1 5 4Mf^f5:i^^5 c 

[0 0 4 3] Dftn7k##M4 ^ 5 >-ft^t) ^^P7K5>»* 

LT, HT^tl) -3) cDXSiCioT^Jfe-T^co 

[0 0 4 4] i) — jKS: (i) t^i-Jp*^*^^?^ 

So 

3) #^^/c?M^«5r, S«»BB*t, 0°C^^*« 

-e, i~2 4i*nowjap»tt»-t"So »» 

[0 0 4 5] (2) 3t*»4»J 

McMmmitmmm^n^ (b) 



11 



[0 0 4 6] 3tH384»JSr^*$*T*^yS:«4S 

*5fc»«>i*it*i:L"Ctt, *r«#, *^«i> 

XlH, aft, 0iL ~ 

[0 0 4 7] %M%£filbbb\^ im^^y'y 
-jttit (2) [R 2 a R 3 b R 4 
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#T?£5o lot, i»lt*afb^*»*J:5S**Wl- 

[0 0 4 8] [#|fc«£#J<0«W ft»3S£#J£ It 
Jl, — jRSC (2) -C***T,5«it*Wi"S*-!?A*[ 
(!&l»<0ft;£4M (3) tit£ti3«3££W 



10 [0 0 4 9] 



, O, K Br, CI 

3 , R 4 *5«fctfR s a 
a, b, cfcitfdtt 
(a + b+ c + d) CO 



Te, P N As, Sb, Bi 

*/cfl™N-N*efc^, R 2 , R 

^tl^tl 0-3 osgrcfco T , 

[MZ,„ ] ©^^W^Srfll^i-S^JRifctt^^n^ 
KT?*>5, fflxJlB, P, As, Sb, Fe, Sn, B 20 
i, A 1 , Ca, In, Ti, Zn, Sc, V, Cr, 

Mn, Co-C*>5 a Ztt, iifJF, CI, B r %£(Ds^ 

5 0 ] 

[0 0 5 0] 

(3) Qs - [S (=0) 2 -R 6 ] t 

i-i 2coiisow«*, se^siioifctti, gsx. 

111 4fcH2-t?*>5o ] 30 

[0051] £f\ jgi»^b^*"e*>5*^^iHii[ 

ft, 6 n 1 1 J: 59 ^tt?SttfeM5r»tti-r§ r t 

#^£5fli£*rc*>5o -jRa; (2) icfeftS 

p^u—H (BFi " ) , ^*Hry;v#u&xy^—h 
(PF 6 " ) , ^f7/VtP7ym-F (SbF 
e " ) , ^f7/V*n7;Vt^-h (AsFe " ) , 
^^-ir^ n/V7>^-^e^- h (SbCle " ) , 7F7 
K 7h7^^ (M)7/Vtnyf/V7 
oi^/v) k 7^7^ (^-y^y/v^ru^^/v 40 

[0 0 5 2] -jRSE (2) i:io(t67^ty [M 
Z, + n ] CDftt^iC, — [MZ n OH' ] T*S£*X 

(c i o< " ) , v^y^-tu^^y^jvy^ 
(cf 3 so 3 ') , y/^^uy/vy^ym 
-dry (FSOs " ) , h/vxy7/V7ty|^ty, 585 

(4) [R 7 -Ar 1 - r 
R 7 fcJ:t>V ft, ftimi»filtfc 
5, |13---"?fcJlftoTl^Tfc i<, R 7 fei^R 8 50 



R a W] + " [MZ,„ ] * 
h y x /i/ y * VWCf ~ ir y^<D\& (D T =■ * > ~& 
[0053] Sfc HiSo{k#^omiRp°pF«j^*i- 

^ N f-Vm^ KS 1-6 0, SI-80, SI-10 

0, SI-60L, SI-80L, S I ~~ 1 0 0 L, S 
I -L 1 4 5, S I — L 1 5 0, SI-L160, SI 
-L110, S I — L 1 4 7 aXh, HfrflS^I* 

SO , UVI-6 9 5 0, UVI- 6 9 7 0, U 
VI-6 9 7 4, UVI- 6 9 9 0 (&_k, ^n^V* 
— >"W KttlSS) , 77^t7 a K-SP~150, SP 
-151, SP-170, SP-171 (J^±, ttm^fb 
(») ») , I r g a c u r e 2 6 1 (^^^ 
v^t^r^^^/vX (i) 1) , CI-2 4 8 1, C 
1-2624, CI-2639, CI-2064 (£A 
±, 0 *W» (tt) ®) , C D - 1 0 1 0 , C D - 1 0 
1 1, CD-I 0 1 2 («_h, h-v-HM) , DS 

-100, DS-101, DAM- 10 1, D AM— 1 
02, DAM-105, DAM-201, DSM-30 

1, NAI-100, NAI-101, NAI-10 
5, NA 1-106, SI-100, S I - 1 0 1 , S 
1-105, S I - 1 0 6 , PI-105, NDI-1 
05, BENZOIN TOSYLATE, MBZ-1 
01,MBZ-301, PYR-100, PYR-20 
0, DNB-101, NB-101, NB-201, B 
B I ~ 1 0 1 , BBI-102, BBI-103, BB 
1-10 9 5Kyft*(ft)») , PCI-0 
61T, PCI-062T, PCI-020T, PCI 
-0 2 2T (SX± y S^im (AO M) , I BPF, I 
BCF (HfP^^^/^ (*) ») «Sr**fS^i:36ST?* 

[0 0 5 4] tfc, ±»Lfc^l»^ti^0 5^, J; 

tKfiTE-SS (4) ■C*S*i5^Ty»-/V3"K 

-Ar 2 -R 8 ] [Y~ ] 

5, Ar 1 6J:^Ar 2 ^^^m^«X"Cfo 9 , ^ 
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CIO, " , cf 3 -so 3 " a>b»tf*l,5|ft>f*>'-T? 

fc^o ] 

[0 0 5 5] Z<D£ofti?T])—A'S—h*~$J*1&bL 
Xlt, WWfti-, (4-ii--tVp^^x^V) 

[4- (2~tFn^v'-n-rF7fyn^y) 

— K C4- (2-t Ko*^-n-fh7T'>P* 10 
v-) 7x^;Vj 7xr:;V3- K— £<k hli^/^^nx 
/v^— K [4- (2-t: Fp^-y-n-r h7fy 
P^rv-) ^^c^/H 7in;V3- F — ^i* ^^rf-y/V 
tP^7^7x-F, [4- (2-t: Fo^-y-n-r h 
7fv , n^v') 7x^/V] 7x^;V3- F— ^ rF 
y^jx Hy^7/Vtn7x^^) stfw- K bf^ (4 

- t -^f/V7x-;V) 3— F— ^^rf-^/V^-P 

rm^-F, tr* (4- t --f^/v y^~/v) 3 — 

F— ^^iry/^^-ny^-^y K tf* (4- 
t-^f;V7x^/V) 3— F— ^ h!l7/VtP^ 20 

K tfys (4 - t -^f/P7i- /VO 3— F— ^ 
A rF77/^n*i/-K ^ (FrWV7x^ 

/V) a — F— — ^ri^^/V^-nT V^^-^— if 
x (Kf>^7x^) 3— F^^A rF7 7/^n 
tffl/— K tT^ (Ff^7x^) 3— F— ^ 
jvirxjyjt^y k tr* (Ffy/^x^ 

/V) 3— F^^A F!i7/Kf n;!f;V^;l/7t^-F 

[0 0 5 6] *fc, ^Ty-/V3-F^^S©ftilK 30 
fcLTfi, f-F-7-ttiOCD10 12, H 

fP-^^^/V K) l^IBPF, IBCF, $ KlMfc^ 

m) l^BBI-101, B B I - 1 0 2 , B B I - 
10 3, BB I - 1 0 9^%mf £C ti s "C#5o 

[0057] £e>^ -»s (4) -cststis^ry- 

teft^jj*, #l;tff, J. Polymer Science:Part A:polyme 
r Chemistry, Vol. 31, 1473-1482(1993), J. Polymer Sc 
ience:Part A:polymer Chemistry, Vol. 31, 1483-1491(1 
993) \Z$o\,^XBi&$thX\,^1jmZ-£ ^ Wtt^ Z. t ft 40 

[0 0 5 8] jfcfc, »2»0<k^«JICoV^lftWi-5o 
— Iftst (3) i?*Stt5^/V7^y»^fr^JSr*i" 

FP^y-3-7°Pt>7/^-/^7 
S; (3) <Oit 3 "CJ:9ff4L<H-f 5 K^/v**-hSt? 50 
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y y;uiru / fvi^A'**— bW^$EXh% Q 
[ 0 0 5 9] ^(OJ:5ft^^-h«^ftW 
Sr#tf5i:x i>y xr:/vy^/v^y, v'Fy/^M 
>\ tr* (^^n/V^/V^^/V) y77V?>\ fcf* 

^/V) y^>\ 1, 8-t7^1/yy ; ^/V#yi^ ^ F 
p^/V^A^^— k 1, 8 -i"^ 7 ^ i/^v^/Vtff:/ 
S-f; K hy^/V^^-F, 1, 8™t7^1/V^ 
*/^^St-f 5 F h y k 

/v^~ k 3^^it>f5K 7x^/v^F, 
r^y/g^ $ F Fy/V7rt^- h x =i>^jfc>( ^ F 

H)7/vtP^f-/^/^-h, ^^yl-f ^ F 
*y77-^7^-h, 7^8^5K 
tP7/V^-F, y7-5-y/vl/^y-^>F- 
2, 3-^#/V#>^f ^ F F^7/VtP^f/^/V 
^-K^/^^>7-K 1, 2-^7x^ 
-2-t Fn^yT^P^ k 1, 2-v? 

(4 -^/W/l^y F7x^/V) -2-t Kn*^ 
u tf/V Fy/-F, tfn^fcz— y^/V^/i^^ — 
k trn;*fn— A- m^/V^/V^^— k 2, 
hP7x^/Mf/V k>^— k t/Vh-^FP7x 
-/v/i^/u Fyy-F, /N°7-^^n7x^ Fy 

[0 0 6 0] [ftBfc3B£#J<0*Jn*] *#tfl«ktt»/* 

o-cf2&i^\ (a) ^io oit^cxtit, am 

0. 1-1 5S*«©|Sfflrt<Z)*ti:-f"S^* s »*L.V\ 

(DffiMAZ, (A) ^10 0 Ltl-10 
[0 0 6 1 ] ( 3 ) Bi*»l 

c coli tejfcT L MBl"eft ^pH^SAtt < 
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[0062] jBUc»joa«tt*!Hc»jis 

# /vtf yBfcfcKfta* & * 5«*> £>3S? $ ^s < t % 

So 

[0 0 6 3] £fc, J&7k$]i: Lt^^M>ix^f^ 

t/^/v h^ntfd-yH^/^is^^ ^>ix5c St £ 20 
S"Jt LV\ ifc, 0* LV^/v^Vg^y 

[0 0 6 4] ^/^>f«r/V(7)5^ #7V/R 

[0 0 6 5] Sfc, £J4 U^TIr^-A'Si: UTtt, 09 
>\ ^f/Hy^f/V^h^ y^p^f/^ Tir 

# y ll^i ^ x/vco ^ y /WbR/C C J: 9 Mat $ ft 5 > 
v y /VTir ^— /V'fiSr^Jf 5 C i: 5 Q 
[0 0 6 6] Cftb<ATir^~/V®co5*N T 

/v, ^ f /vxf h y f ;V7t y^ 
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[0 0 6 7] »4LV^*^^»SI*«5t 
7K^^-T>^> ^zK^^St 

A§^«7K*^^*if e^tiSc #ic, &S*ftlfcfcJ:tf*S 

[0 0 6 8] UV^Bi7k«ffiSr*T-rs*9 5 * 

^Dftttt^ i/y^Wif, T/vs-HKtf, yy 

So 

[0 0 6 9] [|^7Kffl»tt^j ftfc, ISM^JcDtt^o 
^cote (#JE^#T) *s 4 0-2 0 0°C©fBHrt© 

t?fe^tf, (2 5°o ~2oot;©(a**#-c36* 
[0070] i$jkm<vmm) mwm^mmmK 

(A) $#1 0 OMaSfcjttL-C, 0. 1~ 

l o 0M*a<Dl6Hrt(Ottir-|-5cDdW*bV\ J&7k£iJ 

1 0 0fiSSStrg^?)ir, f*ff^tt^fttt«lfftttC> 

L<il, Ui7KSJ«»»S± (A) ^ v 10 0fi«BlC» 
LT0. 5~5 OSgSl5©l5Hrt(Otf-efc5 , 
*t<(4, 1 ~ 1 0fiWB»t5iartW{itT$)5 o 
[0 0 7 1 ] (4) gsWJ^ 

[ 0 0 7 2] [7^*/Ht3ta^-H*WJ] *^P^-effiffl 
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[0 0 7 3] zcok o?£y i?jj/v&£fflk Ltd, MA. 
7yh7^y>, i - (4 — < y/p t>7x^/v) - 

2 - t FP^y- 2 "^f/V7°p/^- i - ty, #/V 

4, 4' -^7 5 y^<yy p 7x/y, l, l-y^R 
yft^r^yyV^ 3, 3* -v^^-4-^h 

^-l- [4- (t^/V^) ^-/V] ™2-^W 
7^!);-7 p P^-2-tV, 2-^Vv ? /V-2-v f 10 

yf/vr ^ y - 1 - (4-^7i-!jy7x^v) 
^y-i-^-y, MJ7x^;i/7^y, 2, 4, 6-h 
y ^^/v^vyv/v^y^^/v^^y 7 ^ v^^rlM F\ 
tf* (2, h^^yy>f;w) -2, 4, 4- 

h y - ^f/^>f/v7t^7 4 4 k> 
/y/^w^-/v v 1 — t Fp^-yy^p^^y/w 
x^/rhy, 2-t Fp^y-2-yf/v~i-7x 

^yypDvx-r/K ^/7x;y, ^t^/y^y 20 

3, 3', 4, 4' -f h7 (t-^f/W^t^y 
^;v*^;v) /<yy7x/y (BTTB) 4f #3Stf tix 

[0 0 7 4] [*t>«#J] &jft5Jfelt*lB! 

[0 0 7 5] Z(DX oftytMMMt LTtt, 

fl^ft: ; h7^y >\ ^pA7yh7^;yioi;ii 

TVby^y^l§2ff*; TV by±>, ^nATVh 

uycomMft ; ^rfyry, ft*tyryj5«t(fft 
#yry(oii# ; ^^yyfcj:^ h^y 

i^TV h7*fe^"C*>5o 40 

[0076] [&mi%mn *«w-c«ffl ^ttstttt 

[0077] [£JStt#*»flSJ 5Jett#R»J a 50 
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t^y7yft&ft, S^Tir^-;Hk^, 
^ ^-/vx-r/Hk^, ^^-yit^ty^ hy 

[0078] 4fc, ±ysbfc#^;tvm&tt^y^-£ 

y Vv^/voi— r/v, t°77x/-/VFy ; ^yy^" 
tvK 7 x y - s y ^ y y ^/^-r/v, 9M\"c 

x/^F^yyyy/^r/K &3Hk*fX7 * / — 

7xy-;VF v^y yy/Vx-f/K 7k$stf^^ W — 
;VS^!iy^"7/K 3, 4-x^>yyyp^ 
^vvW ^/v-- 3\ 4' -ai5K*i/i/^n^*i?-^*/V 
^>iy;vy- K 2- (3, 4-x^^yyyp^^-y 

V-y ^-i^^-^ifV, fcT* (3, 4-^^>W^n 
^.drv-/V^^-/V) 7y^~K e^/Vy^P^^rtyt 
^rt^ K, 4 -t^/Vx^>yy^ n — ^f->^ fcf* 
(3, 4 -x^>y - 6 - y f ;vy^ p^^ry/vy f 
;V) Ti/s<— K 3, 4 -3L/K^->- 6 ^flsi/t? u 

*fy*;v*>^wh, yfyyt^ (3, 4-^ 

2K3f yy^ n^^-f- >-) x i/i/p o^y^ ^rc^i/jc^ 
^rf--f H\ xf^y^yn-zKOv 5 (3, 4-x^>y 
i/^n^^-i/zv^^/v) 31— r/K ^^Wtf^ (3, 
4 -ai/K^-v'^^ n^^-^y*/VjR3ei//H/— h) , oc: 
^^-^-s^rf-t: Kn7?;yfv ; t^f/K ^>y^ 
ft FP7^/Viy ; -2-xf/W^y/K 1, 4-~y 

^yyt-/vy^y yy/^-r/K i, e-^f-y 
^/vx-r/v, h y yf p-^yn/^y h y y^/^ 

31— x/K /fyxf yy^y /Vi/^y yy/vx-r 
i/y^y3-;K 7°pt 3 yyyip-/K ^y 

ir y >'^<Oj}g)»ft#«T/V'3-/Mclfllifctt2aEJl± 
*!)x-f;v*!) ^-;V(D^y ^y v/^/vx-f/vS ; 
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y ySfc^A' ; x^^fT y vW.-tt'f-^ ; 

[0079] ifc, ftii^^^^-^s^tt^y "^-t LT 10 

h y y fl/y^y F\ 3, 3~~iy/^-/^^±f 
>\ 3, 3— p vvV^^rir^y, 3-^^/1^- 

3 -7 %ri/t ^;vir^-±^ y y tr* O-^fvi— 

Kn7yy v 2, 3-y7f/Vr F7 t F0 77>f © 

t^y7>f ; hy^f~>\ 1, 3-my7v, 
1, 3, 6- yyir^yi/txiirZZy^mkT^ 
^-/HI; g-y^nt'ty^ ^-^7oy^ 

mom^y? h>m ;^f^w^ k\ 1, 2-y 

nb°l/>'^/vy>f F, T^^tf p p fc }?}) l/^ftD^j 20 
7^1; 3, 3-v>y f/Vfx^yfofx^yg ; pc 

n-zi/^^x/vx-f/^, hy P-/V7 5 P/^y Ml 
[0080] s/c, Hifc^ftyMtt^yv-© 

Sstfy^W — /VF^^!) y^/l/x- tvK 3, 4-^ 
tK^v-v^ ^vvwy t=vV- 3\ 4' 
ti^^^y^/^^^^u— h , tr* (3, 4-^-^°^ 
yy^a^^r^vyf/V) 7^-F, 1, 4-^°^^ 
-/^--/Vy^yv^x-r/v, 1, 6~^^rf yyt 
-/Vy^y^y/vx-r/K ^yiry ^ h y ^ y v-i^/v 

rc— r/K h y y t^p — /vya^y h y ^y ^vyi^- 
^ijxfi^y^ij a~/vv?^y v'^/vrc-x/v, #y y 

P tVX^y n— /Wv^y y^/^x-r/V^^f tv\ 40 

[oosi] sfc, twiiv^ftyMtt^y^ 

-ft, 3, 4-x*>yy^p^y/W7 c /^3\ 
4' -m2K^>s^ p^.^f-y*/v^>v/v^— K tr 

^ (3, 4 -^^^-i/i/^ P-N^y/Vy Tv^— 

[0082] ?iJb\ _k^L/c^^y*^tt^ey^- 

UVR-6100, UVR-6105, UVR-6 
110, UVR-6 1 2 8, UVR-6 2 0 0, UVR 
-6216 (£JLk, jx^y*-^ FttSD , iTP^- 50 
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f^K2 0 2 K irP^riM K2 0 2 1 P, iTP^rlM 
F 2 0 8 1 , ir p K 2 0 8 3 , ir p 3f if>f K 2 0 

8 5 , ir n ^rlM K 2 0 0 0 , ir p =3MM F 3 0 0 0 , 
^yi/F-/V, AOEX2 4, f^^PV-A2 0 0, 
f^p-7-M100, x^y-KGT-3 0 0, ^ 
D-KGT-301, x^y-FGT- 3 0 2, ^ V 
-KGT-4 0 0, 3zjKy-K401, Ji2Ky—K4 0 
3 ^Vir;Wt:#X* («) ») , xt 0 n-h8 

28, xt°n-h812 v xfc°n-H03K rct°n 
-h 8 7 2, xt°n-hCT5 0 8 (J£Jt_L, iMfci/^/V 
(t*) K) > KRM-2 100, KRM-2 1 1 0, K 
RM-2199, KRM-2400, KRM-241 
0, KRM- 2 4 0 8, KRM-2 4 9 0, KRM-2 
2 0 0, KRM- 2 7 2 0, KRM- 2 7 5 0 (£A±, 
jHHtffcHSI ($0 M) , Rap i— Cure D V E — 
3, CHVE, PEPC (j£i,±, ISPttJR) , VEC 
TOMER 2 0 1 0, 2 0 2 0, 4 0 1 0, 4 0 2 0 

[0 0 8 3] ftK, ®Stt**i*Ji Itcoxfvytt/F 
y^-^ft^^^>tt^Mfpfe#- (C = c) SrSH^Pt- 

&±(D^yy^mWf&&%^i~Z^m^y^-k 
[oo8 4] ifc^ot, ^^^tt^Fteft^y^-i? 

feS^IMfrt/^-i: LTil, Miii 0**) 7*y 
P^;^;^yy v 7-T^/-3, 7 -v^^/V;*"* 
^ (y^) T^yi—h, ^fy^Ry^f/^ (y 
^) T^y/vr^F\ -fy^/vx/vt^yxf/v (y 

^) r^yu— h, ^y«/vx/i/ (y^) 7^y^- 

yxf-i/y^y 3 — (y^) 7^yi/-K t 
^) T ^ y;^T^ K\ y^Tir h> 

yyf/V7^7xf/V (y^) 7^y W 

y/v (y^) 7^y^K ^^^p^y^^y (y 

T^yi/~h, yy^n^yrx/vi-^yxf/v 
(y^) 7^y^ h, yy^p^yr^/v (y^) T 
^yy-K n, n-v^^/v ^) t $ y /VT^ F 
t^^po7x^ (y^) 7^yy-F, 2-tf 
7^PP7x;^yxf/v (y^) 7^yv-K rh 
y t Fpy/v7y/v (y ^) 7^yy-h, r^yp 

^y^xi/V (y^) T^yi^— h, 2-7h7^o ; e7 

i/^^^v (y^) 7^jy-K 2-hy^pp 
y^j^y^)^ (y^) 7^Jw h, hy^p^e7 
mx:/v (y^) 7^yy-K 2-h!i7 f p ; t7x;^ 

v-m^A- (y^) T^y l^-h, 2-tFP 3 rv^f-/V 
(^) 7^y- K 2-cKP^ry7 5 Pc> 
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yh^ryxf/P (^V) 7^!) ^^nn7 

(^) r^ywh, ^Dyptw^y^-wy 

7^ y k (j* 9) TV ]) U- 

k ^f;VM)ifvy^y=i-/V (^) r^yv 

[0 0 8 5] 3=fc, CtlfeOT^y V— h0 5*>t?, M 10 
£Ll\ ZflbOTV y V- h t LTf±, -TV 

y u — ^h^^xf/v (y #) y k #y 
(y^) 7^yi^— K */vx 

-/v (^^) 7^ y y&mi zzb&-e%z>a 
[0 0 8 6] 3=fc, ztih<n^is>\&F$&^/^~- 20 

M-101, M-102, M-lll, M — 1 1 3 , M 

-117, M-152, TO-1210 («±, 

$ (#0 Si) , *t7 5/ KTC— 1 1 OS, R - 5 6 

4, R-128H (EA-k (») ) > 

bl9 2, t^n-h 2 2 0, tT^3— K2 3 11H 

P, t^n-h 2 0 0 0 v t^3-|s2 10 0, tf^=i 

— h2 1 50, t^3~h8F, If* 3 — H 7F (E* 

±, *K«b^lii (*) S) Wo^ShkLX, m 
g,\zAttzzb&T*%Zo 30 
[0 0 8 7] ^.^-ixvtt^iafp^-y ^-7?fc6^ 

(7^) 7^y V-h, ^/y^P^yrx/Vy 

y h, h y ^7^1/^^y 3— ;v*jt# y 
k rh^xfv^yn-/^ (^) 7^y y- 
k My^pf^y^^/^v^y (^^) 7^ 
y k h y y> (2-t Kp^y^f/v) <<y*sT% 

U-hi> T^yy-K hy* 

yxf;v) ^VvT^y- h h y 7^ y V- 

k ^j/p^ h^^tt h y * (2-t Kn^-yxf 40 

/y) j yi/T h h y (y^) 7^yy-h, hy 
yfp-/vyp/N p yhy (y^) 7^y y-h, 
>^i/F (EAT fEOj ) ftthy^fp- 

/v/p/^yhy (^) 7^y y-h, /ntvyt^ 
>-K (EAT ^POj fci^ 0 ) ftthy^fn»-/V7 0 p 
AyMJ w?) rvyv-v, hy7 p pt°yy^yn 
— ^ (y^) r^yu— k ^^y^/v^y =2— 
V s (^) r^yv— k t^7xy-/vA^yyv ? 

-/^y^/yy (^) 7^yy-h, 1, 6 — - so 
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^fyy't-/vy (y<30 r^yv—k -<>^xiy^ 
y /why (^?) 7^yy-h, ^y^xy^y h 

£0 7?yi/-K ^yxfyy^yn-/^y (y^) 
7^yy-h, v^v^y * y h-A— ^ ^) 
7^yy-F, y^y^xy^y h-/^y^ 
TV yy»h, v^^^y * y h-/vx hy 
tv y k ^/P7^ b v^tt^^^^y *y h 
(^^) r^yy-K ^7 5 P7nyttt 

>y>y^fP-/vyp/N o y7h7 (y^) 7^yy- 
k Eofttt^7x/-/vAy (^) 7^yy- 
k pottt^7x/-;vAy (^) 7^y y- 

k EOftt7Ki^7x7-;VAy (/V) T V }) ^ 

- k PO^tt7K^t:^7^y-/yAv (^) 7^y 
U~k EOftt^77x;-/VFy (y^) 7?yv 

- b, y^y-/W #5 yV^V ?V "yi>;^—T;V(D 

(/v) tvv u-bm%m^'t&z.tfrx*%&o 

[0088] zthborv y hf^^tt, 
Sfttt S: fiT 5 V i ^ T 5 K^7 5 >#^t S: "a 

Lfc^oT, Mill xfyy^ya-zvi; (^^) 7 
^yy»h, ^P^yr-zv^ (/^) 7^yi^- 
h y xi^ixy^y z2—A,i?Tt y k r h7^ 
fyy^ya-zvv 5 (^^) r^yv—h, bVi/#* 
f,*yy^/^^fi/^ (^^) 7^yy-h, hy 
^n-;vypA 0 yhy (p**) 7^y y-h, 
^xy^y h-/^^f" (^^) 7^y u-h, i?<<y 
^xyyy h-/y-<^^ ^) TV y 
^xyyy h-/vx hy ^) 7^ y h#$r*if 

[0 0 8 9] ztihco^uy^m^v -v-T*$)5 
^fgffi^ey -v— fi, MitfSA 1 002 (Hgft^ 

(*) K) , f^3-H9 5, tr^3-h 2 3 0, tf 
73-h 2 6 0, t°73-h2 1 5, tf^xi-h31 
0, tr^a— h2 14HP, bf^3— h 2 9 5, tf ^ 3 

- h 3 0 0, tf^xr— b 3 6 0, t'7 n — h G P T , tf 
^n-M00 v tyn-F 7 0 0, t^xr— h54 
0, typ-h 3 0 0 0, t^n-h 3 7 0 0 (EA±. N 

Mmmit^nm m) m) , %^ry v kr- 5 2 e , 

HDDA, NPGDA, TPGDA, MANDA, R — 
55k R-712, R-6 0 4, R- 6 8 4, PET 
-30, GPO- 3 0 3, TMPTA, THE-33 
0, DPHA, DPHA-2H, DPHA-2C, DP 
HA— 2 k D-310, D- 3 3 0, DPCA-2 
0, DPCA-30, DPCA-60, DPCA-12 
0, DN-0075, DN-2475, T— 1 4 2 0, 
T- 2 0 2 0, T-204 0, TPA- 3 2 0, TPA 
-330, RP-1040, RP-2040, R - 0 1 
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1, R- 3 0 0, R-205 (ELfc, B^tM (ft) 
M) , 7o = y^M- 2 10, M- 2 2 0, M™ 2 3 
3, M-2 4 0, M-2 1 5, M- 3 0 5, M~~ 3 0 
9, M- 3 1 0 , M-315, M- 3 2 5, M— 4 0 
0 , M— 6 2 0 0, M-6 4 0 0 («±, jfC^/S 

(4*) M) , 7^ h7^!i WhBP-4EA v BP- 
4 P A, BP-2EA, BP-2PA, DCP-A (£A 
±, **ttft* («) ») , ^a™7nyr^7BPE 
-4, BR-42M, GX-8 3 4 5 (£Jl±, I3J£ 
Mil («) SD > ASF-4 0 0 (EA_h, 0T0«ft^ 10 

(t*) S) , y*>ySP-l 506, SP-150 
7, SP-1509, VR-77, SP-4010, S 
P-4 0 6 0 («±, BBfP!*^^ (t*) M) s NK^X 

t/va-bpe-4 («±, m^mt^m «*) ») 

[0090] Sfc, ^-^i/^tt^flSfo^y ^-t?fe5¥ 
b&1&fy&t>&xmj$tZ>zi:iiftl-£L\t\ Zoloft 20 

twssixfchy r^y^-Ht^ 7^7 
- Mk^tK -^f- (7^) y Mfc^^^ 
/K/o^yhy (7^) 7^ywh, EOfithy^ 

fu»/v7p^yhy (^^) r^yw-K 
^y * y h-zw-^f- ^) 7^ y i^— n , 
^y^y h-zwo'* (^^) r*y w-k s^y* 

fn-/v7n/>77F7 My 7 ) 7^y l^-h^WJ 30 

[0091] (i/y*»fl *mmx\mtstiz>i&WM 

Z> 0 v-y #«tf-©syiq*tt, #tcJHR3ft5fc 

£>Ti3&v^\ M^ii (a) /fcfrl o 0M*SSl-*ftT 

1:2 0-2 0 OSrfiSB, IC30-1 5 oltitfeS 

[0 0 9 2] yy ^fti^ 60 as 40 

ttffli-s^y^tt^ti, yy^/^^t56«fc 

ixtfi:<, *>y *£t^fi&^5>S:^"CV^Tl>J:v\ 
^, TA'* y ±SfgHt;^, *5±tfT i , Z r , A 1 , 
i/y ^S^O^S^MJiO. 0 0 1-2 0 jumCOlSH 
SftS/k^k, ^tWStO. 001-0. 2jumC0 
0 1-0. 0 1 /*m^j6Hrt^ttt1" 5- t-CfcSo 50 



[ 0 0 9 3] */c, 
Na-Dl, gtT, 
Jf^irco^, o. 



#H 2000-6605 1 
24 

^y^ft^COHJf* (Ifi2 5°C, 

raw »c»liHS>fkttiafi8:*©H 
o 2 (-) EtTi:i-*<t5^, 

Zk&V%£a v^y*»-7-<?5Jt*BSaSr, 0. 1 

-3 0 0 0m 2 /g^ffifflrtCOiit t i-5©i5j(fS L<, 
^JStKlllO-lSOOm 2 /gCDlSffl^COMi 

t§^^-c*a 0 >-y x^mm^w^mm 

ft< t t-o«tS>5-MW$ tv\ fit, $Mft 
[0 0 9 4] ap>f^>!)*fcttjl*t*0& 

X v > 5 ««t^ ^> y 7^ tt^- 60 ftmm % KSffl v ^ 6 z 

SftpHtt LT2-1 3C0t5Hrt60lstXfc5C 

-/^/y^PtV^-T/V, ^f/^f/V/rhy^ y^ 
/Wy^f/^hy, h/Vxy, ^rv/vy, v^^^/V^ 

[0 0 9 5] ^ym^ltrffI§IXtV^6fc n n^t 

xft N «iiiap>f^>!i*tLm tzj—tvi/ 

y*)//K IPA-ST, MEK-ST, NBA-S 
T, XBA-ST, DMAC-ST, ST-UP, ST 
-OUP, ST-20, ST-40, ST-C, ST- 
N, ST-O, ST-50, ST-OL (£t±, 0 Mit 

y*tLT*4, AEROSIL130, AEROSIL 
300, AEROSIL380, AEROS I LTT6 
0 0, AEROS I LOX5 0 («±, 0*7xpy/V 
(ttO M) > y^77^yH3 1 , H3 2, H5 1 , H 
52, H121, H122 («±, Jfl«^ (I*) S) , 
E220 A, E220 (J^±, 0*^y^X|S (ft) 
K) , SYLYSIA470 (m±^ ] J^T (ft) 
«) , SG7Wy (B^mm^ («) M) *S:**f5 
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[0096] immm ^mmxam ^ti^mwsm 
*S"c#5o a*a>5W«*«ttt (a) m^^ni^m^y 

LTti<, *>5V^ (A) (C) /&#£E£ 

*5SJET"C<0#£a 5 5 0 -20 o°CcotBHrtcofi^ 

^f/vx-r/v, xfi/y^U xt — /v^tj xf/vx- x 
/K fi/y^y a-wf /n-f /V7t7- 

fi/y^D xr— ;v^y y^/vxc— r/K s^x^i^^y 

xt— /V ^-/y:n— x/K S^^i^U^^y xt— /Vxf/V 

y/f/v^h^ v^n^*1fy>\ ^f/VT^/v^F 

fett 1 fctt 2 S£Jl±S:«L^^*Tfflv^5 C t 

T/Vxr-/Hg s xc-x/V®, ^rhVSSrWS 

[0 0 9 8] #lC*|BW^*5V^Ttt, ftJttiHWkttiiaj* 

xx—x/K xi— /v^ey y ^/vxx— -r/wft 

go?}) XT— /vox- x/Hl ; xi^;vir a y/v^Tir-r — 
K fvy^y xr-/vy ^/vxc-^/vrir-r— K 
y°P t: Q i/y^y xi— ;vxf/vx- r/VTir-r— hftiftf) 
xi^i/^^y xr-zbT/v^/Vxi— r/VTirx- h« ; ?L 
^n^/K 2-t Fp^^pt°tyixf/vi^x 40 
*7vHK ; vxi^^^^y xr— /i^ey y ^/vxi-x/K 
vxc^^y^y xr — /Vi/ y ^/Vxx— x/K ^xfuy^ 
y xr- /Vcc^/vy ^-/Ivxc— ^/V/^ifOOv^^l/V^y XT 

^AH;y, y f/vr^/v^ h^&ifo^ b>m& 

ffll^It dS£F4 L < , #(xxx^-;vir n y/V^T-fex- 
K t'yy^y xr— /vy ^/ixr.— x/^Tirx— k 

/^hy«fiu\ 

[0099] i^om ^mmximtstiztkMrnmit so 
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D^pp/yy^ tfy^-x/VflMS, *!)x^f/v 
*^#y-^-\ v-y xT-y^^^y tfyx/vy^V 

?&#y^-*<Dff«»jag (^y-^-) fc^vMi^-yxfv 

fc v ^^telWlRx, yxyf7^ 2, 6- 
i/- t ~ y f 4 - y f /V7 x y »;vf <?)Mi± 

m ; y^y ; mm^mmzmf 5^ t 

[oioo] [^j»Wfttt»j««^»»S3 J: t>*tttt) 
**8KSr«*-r5T»^ 5 y KJi, xtTg^fcit^i 
8B^5y KJl*^i"5fc»<D»*tlftffifttt»j*«j, i~ 

f±, ^tv^ix, ±i tfc»7)c^«tty 7 yft^*«7k 

Jgi~^>ct^-e^5o T»ffl»**, xiTfflffl^^J; 

^f5Ci 4: ft5 <fc 5 , av^t^S^5»ltllWbt±^ 

mti±m~-<DmMmmimm.m^xh<>xhx<, am 

[0 10 1] ±»<Oj^|R«ftttfi*«(j»4, (A) 

[0102] *»JW»i8ftttjB^*ott«tt, 5-io 
ooocps (2 5°o ^«SBrtoffi-e*>5- tm^t. 

[0103] ^(DXoiz^ ifmmic^^xa, s«± 
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*t«!© ! tmx. x 6 wk^ff *>ns &-c#a -e*> 5» ffi 
[0104] mwrnmrnmrnn'ma-^rnkt lt 

fcfTI=PJBiJQs, v-zW^^^y-Wi, Stli-f^v'xs/ 

^mmm, mm&mmz. &ma£,cxm&-t%z.k 

[0 10 5] fttf£«fctt&j£4fe0&ft{£J: 9JBj**;h< 
fc^fciUli, 5 0~9 0 < C©iB.S"T?f&HI£*s 
£.MiCj£C-C$ btC6 0-12 0°ClC^)PfiLT7V-<- 

^i-sct^i*), wm*Mi&£ti&. y°u-<-?<Dfc 

1 2 0°C-C1 0-6 0 0S>ffiS*T?*>5o 

[0 10 6] »j*Sfrfc*Mltt, rttic^WH^«#t§ 
*t*C it J; 9, TU?7v FS&itWb 

TSJffi*. #*WU X*K aid, 0*L 7«MSE* 

fft||B$*t5 %©-?&#< > i*©fg?:fWt5Ci^ 30 
t*#3„ Mill jtefcfc L-Ctt, SJ±7K«7>7\ 4£l± 

$tl5#ctt$Sl4, iS!200~3 90nm, fi&gtf* 1 - 
5 0 OmW/crn 2 ©t©*9f^Mfi8lt - t , S C t i- X 
OMi^lO~5 0 0 0mJ/cm ! t ft 5 X 0 l^-f 

[0 10 7] =>TgB5>*JFM1-5fci6©=>Tffl«litC^ 
^©t> Siftftl-J: ti Rftrt"* -^l-i 9 > *«L©^ 40 

5 0 3?*©/^-^l^oT^W«©WW*ff5*fei 
LTHy @f^©^^— y©-v^^?LS:W1"57* h-?^ 

©MS^fiJfflLfc, FJf£©^^->-(-^o-CSJcltaSii 
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[0108] zoxo \cvxm^<o^^—y\c^xm 

R»u:Wfc$*fc*ISK*f LT«y Wb£ls#t*eHt;lS 
ilT/i^ y HH^K ioTS«it5 C i K J: <o . * 

[0 10 9] ICIC, LTI±> ftWa^ftttffl 

^©PKicfflV^ 1> © fc LTHuiE Ltz^mm^s 

y ^ih-mj y ^-fa?^ h y t 
t^^At Fp^-yK> =■ y ^ t°n— /v, t^jjy 

1, 8-i?TWi/#v [5. 4. 0] -7-y> 
T-fe^, 1, 5--i^Ti?lf^^n [4. 3. 0] -5- 

;ty4t'©7/^yii)^^57/v* y/K^«^ffl^ 

5rir^7?#5c r©T/v^y7k^tt©itS(4, 

0. 1~2. 5fi»%, »*L<(±0. 2~0. 5fi» 

[0110] i|«Bf Mfi, ii# 3 0 ~ 1 8 0 ^MTffc 
^tcM&MXffiAmftZ: 3 0-9 0#FbWV\ BM&SS. 

^jEmmmxmm $ * 5 z t iz x o x * e± ©*^*r 1^ 

T^-ybTV-k ^-^^^^©JPS^ei-J: <9 , FJf 
ffiS, 1 5 0-2 5 0°CC\ F/rSBtra, fiJxitf 

h7"y- h±-C5~3 0y>P B l ^—y>^X'\X3 0 
- 9 0 ^BWPjRfea-t 5 C t \c X o T . *9—^s9% 

n tczammn x *> ft 6 = t $ 5 . 
[0111] Wi©iftiaoti?,n5ffb 

©»^-©ipfRj±v fi^, mMLfrbmm^mmo'Mmte 

"CfSo C©t«!U±, T»7-7 KSfcJ;o«±Sl5^5 
i:U, »(c^^-yft$ix/c3TS5^Vj\ TiK^v 
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[01 12] mlt, &mm\a.tva, ^tw^wm 

-f 6 fc tc , #/g«l!P7K^»tt ~> 7 i/Vc&to& i. / * 
fc tt* <DM*ftM®l mtT/f5 JfcttHB!^ttffl^«5 
&ffl^5fc», 9fJt©^^->'ltft5ifcWII«)BM*lcJ: 

•f 5 fc*tc, #^tiS3T?3^i±*°y 

> 5r±^ fc i" 6 1> «"C'fc 5 fcfc |c?£ l^5SW4SrW 

[0 1 13] Sic, TSR^ys' K*fc«fctf±«*7y K 

jtiE © 3 r s$#© fc t> © t mm 
tc £ s ik^mmitmmm tc x o ttMi- art* t- 
£\ cwn^icfi, asftsftstwrn, mm%imm 
itmm^Ko mtux <t u%ttiU © j&jwcd^t? *> a fc » , 



^©ftjlW^gggfc L 



T . => T U& © fC# L fc t © % =t © s * *a izim 
tc, bTBWfc-f3*>Si6S§S»-f3 
[0 1 14] 

[**w] bit, ^mm^mmmi^x'o mmimmi- 
s # , *is m r± c n b Hifi#l tc ps s $ tt 5 © t? » ft 

( jk y -> □ ^ f - vj$«cDii»] 

«#W©«l£f*l(C, 7x^FD^ (2 
3. 3 g, 0. 1 2^)V) fc, h y y 

y (61. 6g, 0. 43 ^/V) fc , 8 X 

1 0 5 S • cm"' <D 4 (15. 7 g, 0. 8 

7*A0 fcSrJK^Lfcft, ?S^6 0°C, 6BJWI©*#-C 

i^^HJ; h^i/vy>©*P7K5j-A?^tfofc 0 
T\ ^fMy/f/^l-y (MIBK) Sr?BTLft^ 
ib, *P7K5>»icJ; <0 giJ^Lfc^ 9 / -/u&iiBlfc* L 
fc„ -& LT, *^Wic@^5>Sr4 0a*%lcHSLfc7K 

y vn^vSr-aW-fay-y^w yyf/^ h^iS: 

»fc„ CixS: r#y ^udrf-y^ij ti-5 0 
[01 15] *° y is n ^r-y-^itift 2 

St#«tt©#iSrtfc, y^/vyyy h^yy^y (8 

0. 0g, 0. 5 5 8W) c, t^GW8X10 
" 5 S • cm"' V35&7K (16. Og, 0. 889 

^7V) fcSriK^bfcft, S.S6 0°C, 6^M<D^fe#-eJP 

mw$-t%z.t\z.£.*) , y^/n-y^ hdr->v7>-«iip 

AfiMZftitCo MIBKtITU4i s f), APtK^#I- 
WicHJF^SM 0fi*%iCpSLfc/Ky ->P^y*"a 
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[01 16] [»«,«®flitt»^#3»flMj 

a? y ->n ^ -y- v^jr i m&ft& <t i/Sffl) loon 
tBicftU h^-ffiK, CD l o l 

2) Sri. OfiMSiJ, toffli h«y^/v 

3. ofi*ffi&*;h,-eft«sAgu *a— icjfi^t-sc tic 

=ty, ft#t«fttt»fttiA4r#fc„ 
*) 

10 st? y v'P+fyi!i2 (H^feit^^J) loot! 

SBtC^tL, %m&£M (f— h^-*±S, CDl 0 1 
2) Sri. 0S«B, SL*.MkLX*A'bmk* 1 ?A' 

[0117] {%mm i ] mkmmimm&m b s-> y 
3yis©SiJ:i^tv3-n*ify, 7 or-ei 

0 ^-Mijfe&IS-frfc^, »S3 6 5 nm, fiS 2 0 0 mW 

/cm <Dmt>\-BZ5?mmtti-z>ztK£<o, m^i 

0 u m<DTU? 7 v KiiSrff^ Lfc., - ©T^^ 7 7 y K 
20 S«zg^l 5 5 0 nm©7t©JffitJT*ttl • 4 2 3t*fco 

fc„ ftlc, JSc*f^ffi^ttfi^ASrTa^7-y KS©± 

ic^t*>-3-^-em*b, 7o°cxri 05>p B m»^*fc 

a, *M4~2 0 um(D%MWL^9-^ : k%^htzy± h 
-^^SrfflV^, Kft3 6 5 nm, MS. 2 0 0 mW/ c 

m 2 ©*#i»*5#WJ8it-r $ S*lr^To 
fc„ ^wtt, C©SSSr^^y— /WJ: t) ft5ilftw c f , (c 
?I?«LT*S*SBSr?§#L, ff^-7 n mO^TW^irM 
f*Lfc C©37^«)»S 1 5 5 0 nmro^tOJStff* 
ill. 4 5 2Tfcofc 0 §P,iC, C©3Tg|5^Sr*-T5 
30 TS5^ 9 y KJiOiffit, ;i^M«ft:&BJ$4b B Sr ^ f 
ya-^fttL, 7 0tT10»WftiS*tft < & 
ft3 6 5 nm, K2 0 0 mW/ c m' ©^i^Sr 5 g> 
MflgW-TS C i !c J; 19 , 1 5 ,u mco±.U9 7 y KS 
Sr^fiRL, r.*utc J; ♦) , 3t3*«SrSitLfc 0 JfM$tt 
fc±g[5^ y y FSW&fi 1 5 5 0 n m»7t©ffiSf*l4 

1 . 4 2 3 T*foofc 0 

[0 118] C©i vtCLT#bttfcjt^K{COV^ 
T, i^S 1 3 0 0 nm©3 l cSr?iiSSS©-!^^^Al ; t-$'ti: 

fc t % \mm*h\ti®-tz>%mmm-rz> ^ t tc ± o , 

40 ^j6Bg»*S-*fefctC5, 0. IdB/cmKKfc 
ofc„ *fc, #5>itfc3fc*«K* 1 5 0°C-C5 0 OOBl 
mm tfcm, ±IB t ^«iC LT«&S§a*SrSte Lfc 
irC50. 1 dB/cmHTTfcO , &#fbfif&«>6>;ft 
-f , ffittfcHflttSr^i-6 C fc «SS^fifc„ 
[0119] 

[^BJ©^] a±©i5!C, *^^tC«ttt«, ^Ttglg 
7^^#^ ^ t•«!c*^fc-57ticoV^TOaS^6SS^i^M£< , L 

t sMttcff ixfc*»«sss- , » m x*t)^m ¥ft y 3 
o ± 7. x-mm-h zt&tss Jim&mm-r x 
50 t st Stt^ft-eKJt^^fc, ytiiffv-^xAftfc 
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[01] *3SWo*fet<toT»JS$tv5)t*i6!S^S 
[0 2] (>f) - (*) ft, *!6Wco3t*KI»oKig* 
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* l o 3te3fiKi§ 

l 2 5S 

l 3 TpR^ 7 y KJf 
i 5 

1 7 kM$ 7 y YM 

18 7* b^x? 



[01] 
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13 TSB^? Fffl 
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.13 TWZ^v K« 



-12 

14 nTffi&SS 
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15 =!7ff5^- 



*Mf5**E»lS2Tgll#24^ v^-f 



F^-A(##) 2H047 KA04 PA02 PA13 PA21 PA22 
PA24 PA28 QA05 TA35 TA36 
TA43 

4J035 BA01 BA11 CA13N CA131 
CA14N CA141 EA01 EB02 
LA03 LB17 

4J038 DL051 DL071 DL081 HA216 
HA446 HA556 JA29 JA31 
JA33 JA42 JA56 JA59 JB15 
JC01 JC19 JC20 JC37 JC38 
KA02 KA04 KA11 KA20 NA17 
PA17 PB08 PB09 PB11 



